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( ) Gulf Stream
Wakatsuchi and Ohshima
(1990)
Ohshima and Wakatsuchi (1990)
1
(Ikeda et al. $(1984a,b),$ Ikeda and Emery (1984)) Ikeda et
















(2 ) $q_{2}-q_{1}$ $q_{3}-q_{2}$
2
1
$[u(x,y),v(x,y)]=q_{djffer\epsilon*ce} \int_{\delta D}G(x,y;\xi,\eta)[d\xi,d\eta]$ (2.1)
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Surgery Dritchel (1988) node
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$y_{c}$ . $= \frac{\int\int_{L\langle x)}^{L..(x)}ydxdy}{\int_{0^{0+\lambda}}\int_{L_{-1}\langle*)}^{\iota_{:(x)}}dxdy}=\frac{1^{\int_{*}^{x_{0}o+\lambda}[L_{i}^{2}(x)-L_{i-1}^{2}(x.)]dx}}{2_{\int_{*0}^{*0+\lambda}1^{L}:(x)-L_{i-1}(x)]dx}}$ (2.3)
$L_{0}=0$ ( )
x










5(case b) $q_{1}=0.33,\overline{L}_{1}=0.75,$ $k=3.92$
1 2 ( ) 2











1 7(case as) case $a$
$(k=3.354)$
case a
‘ case a $(T=50.00)$
[cf. 4 $(T=30.00)$ ]







( ) \langle $(T=24.00)$
22.3
2 $2.1$ $2.2.2$
2 ( $k$ 2k)
$q_{1}=0.33,\overline{L}_{1}=0.75$ case $b$ ca-se bl ( $k=3.92$ ; case
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(Hamiltonian: $H$) $(\xi, \eta)$
$H=- \frac{1}{4\pi\lambda}[(\Gamma_{1}^{2}+\Gamma_{2}^{2})\log\frac{\pi}{\lambda}-\frac{\Gamma_{1}^{2}}{2}$ lm$\{\cosh^{2}\frac{2}{\Gamma_{1}}(I+n1-1\}-\frac{\Gamma_{2}^{2}}{2}\log\{\cosh^{2}\frac{2}{\Gamma_{2}}(I-\eta)-1\}$
$+ \Gamma_{1}\Gamma_{2}\log\frac{\cosh^{2}\{(\frac{1}{\Gamma_{1}}-\frac{1}{\Gamma_{2}})I+(\frac{1}{\Gamma_{1}}+\frac{1}{\Gamma_{2}})\eta\}-\cos^{2}\xi}{\infty sh^{2}\{(\frac{1}{\Gamma_{1}}+\frac{1}{\Gamma_{2}})I+(\frac{1}{r_{\iota}}-\frac{1}{\Gamma_{2}})\eta\}-\cos^{2}\xi}]$ (2.9)
$I$ $H$ $(\xi, \eta)$
Hamlltonian ( )
$I,$ $\Gamma_{1}/\lambda,$ $\Gamma_{2}/\lambda$ Hamiltonian $\lambda$
$E=1.1$ $\lambda=2.2$ $E=1.1$ 12a
2 ( $A$ , B) A $\xi=0$
13 $a$ $B$
( ) $(\lambda=3.2)$




(Ikeda et al. $(1984a,b)$,




$\frac{\theta q:}{\partial t}+J(\psi_{i},q:)=0$ (3.10)
( $i=1$ : $i=2$ : ) $q$;
$q;=\nabla^{2}\psi;+(-1)^{i}F(\psi_{1}-5\psi_{2})$ (3.11)
136
$5=H_{1}/H_{2}$ , $F=(L/L_{R})^{2},$ $L_{R}=\sqrt{g’H_{1}}/f$ ( ), $g’=(\rho_{2}-p_{1})g/Po$ ( )
( ) F\rightarrow 0
2 ( )
$L=L_{R}/\sqrt{1+5}(F=(1+5)^{-1})$
$q_{T}=\nabla^{2}\psi_{T}$ , $q_{C}=\nabla^{2}\psi_{C}-\psi_{C}$ (3.12)
$qr$ $=$ $q_{1}+q_{2}$ , $\psi_{T}$ $=$ $\psi_{1}+\psi_{2}$ (3.13)
$q_{C}$ $=$ $q_{1}-Sq_{2}$ , $\psi_{C}$ $=$ $\psi_{1}-\delta\psi_{2}$
2 Poisson
Helmholtz
14 2 ( $y<L_{i}$






$\nabla^{2}\psi_{l}-\psi_{\iota}$ $=$ $qc$ $\psi_{a}=0$ on boundary
(3.15)
$\nabla^{2}\psi_{b}-\psi_{b}$ $=$ $0$ $\psi_{b}=1$ on boundary
(3.14) 1 (2.1) Green 2
$G(x,y;\xi,\eta)=-(2\pi)^{-1}K_{0}(\sqrt{(x-\xi)^{2}+(y-\eta)^{2}})$ for Helmholtz eq. (3.16)
(3.14) 2 $0$
$(\alpha(t))$ (MA S $S$ , )
Kdvin
3.2
( $r_{1}=1.0$,E=1.5) ( $q_{1}=1.0$,q2=-0.667) $(S=0.25$
























$\overline{u}_{C}(0)$ (A) ( 1 ) 19 $a$ 2
$\overline{u}_{C}(0)$
(B) 19 $b$ ] 2 (C)
$\overline{u}_{C}(0)$ s 2 (C) 19C
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1 (2 ) 2 Contour Surgery
$x$


















$T=$ 12. 00 $T=$ 17. 50 $T=$ 24. 00
4 . : 1, : 2
case a( ) : $q_{1}=1.00,$ $\overline{L}_{1}=0.50,$ $k=2.58$ ( )
139
5 . case $b$ ( ) : $q_{1}=0.33,$ $\overline{L}_{1}=0.75,$ $k=3.92$ ( )
7 . cas$e$ aS: $q_{1}=1.00,$ $\overline{L}_{1}=0.50,$ $k=3.35$
8 . case bl ( ) : $q_{1}=0.33,\overline{L}_{1}=0.75,$ $k=1.96$
140
$T=$ . 00 6.00
$T=$ 12.00
9 . ( )
$q_{1}=0.33,$ $\overline{L}_{1}=0.75,$ $k=1.96,3.92$ . 0.025
$T=$ 3. 00
$T=$ 9.00 12.00 20.00
10 . ( )
$q_{1}=0.33,$ $\overline{L}_{1}=0.75,$ $k=1.96,3.92$ . 0.100
11 (X )
141
13 $(\xi, \eta)$ .
$\Gamma_{1}/\lambda=-0.33,$ $\Gamma_{2}/\lambda=1.00,$ $I=1.178$ (a) $\lambda=1.6,$ $(b)\lambda=3.2$
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15 $\overline{u}_{C}(0)-k$ .
$\overline{L}_{1}=1.0,$ $\overline{L}_{2}=1.5,$ $q_{1}=-1.0,$ $q_{2}=-0.667,$ $\delta=0.25$






18 $\overline{u}_{C}(0)=-0.150$ . ( 2)
$\xi$ $\xi$ $\xi$
19 $(\xi, \eta)$ ( : $E=\exp(H)$ ) .
$\Gamma_{1}/\lambda=1.00,$ $\Gamma_{2}/\lambda=-1.00,$ $I=0,$ $k=0.76,$ $\delta=0.25$
(a) $\overline{u}_{C}(0)=-2.0$ , (b) $\overline{u}_{C}(0)=0.0,$ $(c)\overline{u}_{G}(0)=1.0$
